Quantification of Lysosomal Membrane Permeabilization by Cytosolic Cathepsin and β-N-Acetyl-Glucosaminidase Activity Measurements.
Programmed cell death involving lysosomal membrane permeabilization (LMP) is an alternative cell death pathway induced under various cellular conditions and by numerous cytotoxic stimuli. The method presented here to quantify LMP takes advantage of the detergent digitonin, which creates pores in cellular membranes by replacing cholesterol. The difference in cholesterol content between the plasma membrane (high) and lysosomal membrane (low) allows titration of digitonin to a concentration that permeabilizes the plasma membrane but leaves lysosomal membranes intact. The extent of LMP is determined by measuring the cytosolic activity of lysosomal hydrolases (e.g., cysteine cathepsins) and/or β-N-acetyl-glucosaminidase in the digitonin-extracted cytoplasm and comparing it to the total cellular enzyme activity. Digitonin extraction of the cytosol can be combined with precipitation of protein and/or western blot analysis for detection of lysosomal proteins (e.g., cathepsins).